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PRIZE PROBLEMS FOR STUDENTS. 


I. Prove that an equation of the second degree cannot have more 
than two roots. 

II. The sum of x numbers in arithmetical progression is a, and the 
sum of their squares is 6. Required, the first term and the common 
difference. — Communicated by Artemas Mart, Franklin, Pa. 

III. Given, three lines, a, , c, drawn from any point within a reg- 
ular polygon of n sides to any three of its consecutive corners, A, 
B, C. Required, the side of the polygon, and also a geometrical 
solution, granting that a polygon of z sides can be constructed when 
one side is given.— Communicated by Pror. C. A. Youna, Western 
Reserve College, Hudson, Ohio. 

IV. Deduce the formulz of Arithmetical and Geometrical Progres- 
sions by the method of differences. — Communicated by Pror. Henry 
H. Wuire, Kentucky University, Harrodsburg. 

V. If three points on the surface of a sphere (radius =1) be 
joined by three arcs of small circles whose angular radii are 9,9’, 9”, 
the area of the included triangle will be 


é6+60+4+ 6°—xz+goeote+ cote + g’ cot 9’; 


in which g, 9’, p” are the lengths of these arcs, and 6, 6’, 6”, the 

angles at which they intersect. — Communicated by Asner B. Evans. 
Solutions of these problems must be received by October 1. 1860. 
VOL. II. 46 





REPORT OF THE JUDGES UPON THE SOLUTIONS OF THE 
PRIZE PROBLEMS IN No, VIIL., Vol. II, 
Tue first Prize is awarded to G. B. Hicks, Cleveland, Ohio. 
The second prize is awarded to Asner B. Evans, Hamilton, N. Y. 
The third prize is awarded to J. G, Wxisercer, Millersville, Pa. 


Prize SoLuTion or Prosiem I. 
By J. G. Werxpercer, Normal School, Millersville, Pa. 

I. If z is a whole number, prove that z*°—~- is always divisible by 6, 

Since 2 —a2=(x—1)2z(x-+ 1), it appears that when z is a 
whole number, the given expression is the product of three consec- 
utive whole numbers. But we know that at least one of three suc- 
cessive whole numbers is divisible by 2, because at least one must 
be even ; and also, that one of them must be divisible by 3, because 
if the first one is not divisible there must be a remainder of either 1 
or 2; and hence it follows that either the second or third number 
will be divisible. Therefore z*—z is divisible by 2. 3 = 6. 


Prize SoLvuTion oF Prosiem II, 
By D. G. Brincnam, Ellicotteville, N. Y. 
II. Describe a series of circles whose areas shall be one half, one fourth, one eighth, 


&c. that of a given circle. 

Draw from C, the centre of the given circle, two radii, C A and 
C B, perpendicular to each other, and draw A B, the chord of 90°. 
From C drop a perpendicular, C A, upon this chord, and with C as a 
centre, and radius CK, describe a circle; then, as is easily seen, 


(1) C4: CK? = 2:1. 


But since the areas of two circles are to each other as the squares 
of their radii, it follows from (1) that the area of the circle C KX is 
half the circle C A. In precisely the same way we can find a circle 
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which is half of the circle C K, and therefore one fourth of circle 
C A. The process may be continued as far as we please. 


Prize Sotvtion or Prostem III. 
By Grorce B. Hicks, Cleveland, Ohio. 

III. If # and r be the radii of the circles circumscribing and inscribing any triangle, 
and D the distance between their centres, then D? — R? —2 Rr. Required, a geo- 
metrical demonstration. 

Let O’ be the centre of the circumscribed, and O of the inscribed 
circles. Produce A O indefinitely, and O O’ to meet the circumscribed 
circle in Hand Draw CG, 

CE,EB. Lastly, from £ as 
centre, with radius H O, de- 
scribe the circle ON F i. 
This circle will pass through 
BandC. For £ CO is meas- 
ured by 4(GB-+ BE) and 
LOCby }(AG+£C). But 
GBI+BE=AGH+EC 
Hence the triangle OC is 
isosceles, and EC= OF. Similarly BE= OF. Also, since AL 
bisects BA C, we have 


The chords HJ, AEF give 
HOxXx OF=(R+ D)(R— D)=AO™X OF. 


But it is shown in Geometry that (R+ D)(R—D)=P— PDP; 


P= R—AOx OF. 
It remains to show that AO kX OE =2 Rr. 
BK 


The similar triangles A B K, AE C give _.. = —; 
O+OE AB 
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(1) OF _ BK a BO 
" AO+20E” AB+BK’ AF” AB+A0+BC° 


And from the secants AF, AC, AOX AF=AC’X AC. But 
since £ is on the bisector of the angle BAC, AC’ = AB; 
(2) “£40 xX AFTxe AS X AGC 


__ABXACX BO 
Multiply (1) and (2), and AO x OS = 75410480" But 


r(AB+A0+B0) — 42% aex BC ' since each side of this ex- 


pression represents double the area of ABC; 








_ ABxACX BO 
'" AB+AC+ BC 
as required. 





=AOx OB=2 Rr, 


Prize Sotvtion or Prosiem IV. 
By Grorcr B. Hicks, Cleveland, Ohio. 

IV. If a circle cut a conic section in four points, A, B, C, D, and a second circle cut 
the same conic section in A, B, EZ, F, then will C D and ZF be parallel. 

Let y?— mz — naz? = S=0 be the equation of any conic, and 
xcosa+-ysina—p=a=—0, xcosb+ysnb—p=—f=—0 (1), 
the equations of the chords A B, CD. 

Then will S+4a8—0(2) be the equation of some figure 
through the intersections of (1) with the conic, the species of (2) 
being determined by the value attributed to the arbitrary constant 
k; for (2) is satisfied by S=0,a—0; S=0,8= 0, and therefore 
passes through the intersections of S, a, and B. (Satmon’s Conic 
Sections, p. 211.) 


To determine / so that (2) may represent a circle, write for S, a, 
and f their values at full length, equate the coefficients of 27 and y’, 
and equate to zero the cofficient of zy. We get 


1-+ n= k cos (a+ 3), k sin (a+b) = 0. 





Squaring and adding, 
(li+a’¥=>K .. K=n+1. 


And we must therefore have 
cos (a + 6) = 1, sin (a + 4) = 0, 
a+b= 0. 

Now a and @ are the angles made with the axis of x by the per- 
pendiculars from the origin on the lines A B, CD. 

Hence AB and CD are equally inclined to the axis of the conic 
(this being the axis of z). So also are AB, EF, since the property 
just proved is evidently general. 

And therefore (CD, EF make equal angles with the axis; ~. they 
are parallel. 

Mr. Trowsrince adds to his solution of this problem the following : 

“If two conics of the same kind cut a third conic in the points 
A, B, C,D and A, B, E, F respectively, then will CD and EF be par- 


allel, provided the transverse axes of the cutting conics are either 
parallel or perpendicular to each other.” 


Prize SoLvution oF Prosiem V. 
By AsHerR B. Evans, Madison University, Hamilton, N. Y. 

V. In any conic section, let u denote the length of the perpendicular dropped from 
any point in the curve upon the directrix, r the distance of this point from the nearest 
focus, a and 6 the semi-axes ; prove that 

wv — 7 P 


— 2° 


A conic section is the locus of a point whose distances from a 
given fixed point, called the focus, and a straight line given in posi- 
tion, called the directrix, are always to one another in a constant 
ratio. This condition gives r:u::e:1,or7?=w é, where e is the 


es ° ° r » 
eccentricity of the conic section. Therefore — = 1—¢=,, for 


the ellipse, — A for the hyperbola, and zero for the parabola. 
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NOTES AND QUERIES. 


1. Problems in Division, in which all the figures in the divisor but the 


right-hand one are nines. — Let it be required to divide 864835 by 996. 
Proceed as follows : — 


864835 = 864 x 1000 + 835 = 864 (996 + 4) + 835, 
= 864 x 996 + 864 x 4+ 835, 
= 864 x 996 + 3456 + 835. 


Hence 996 is contained in 864835, 864 times, and 3456 + 835 re- 
mainder. But 


3456 = 3(996 + 4) 4+ 456=— 3 x 996-13 x 4-4 456; 


hence 3456 contains 996, 3 times, with 3 x 4-++ 456 = 468 remain- 


der. Hence, 864835 contains 996 864 -+- 3 times, with 835+ 468 = 
1303 remainder. But 


1303 = 1(996 + 4) ++ 303 = 1 x 996 + 4+ 303, 


=1 x 996 + 307; 
that is, 1303 contains 996 once, with 307 remainder ; and the final 
result is 868 as the quotient, and 307 remainder. , 

We can now condense the work into the following 


OPERATION. EXPLANATION. 
864'835 Cut off as many figures from the right of the 
"o st “ + P dividend as there are figures in the divisor. 
867 = quotient Multiply the remaining figures of the dividend, 
1|\303 = remainder es 
4= 8x4 864, by 4, the complement of the divisor, and 


868 _ = quotient set the product underneath the dividend. All 
307 = remainder . 

the figures of this product over three, the num- 

ber in the divisor, multiply by 4, and set the product underneath ; 

and so continue to do until none fall to the left of the vertical line. 


Next add, and all at the left of the vertical line, as 867, will be quo- 
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tient ; and all to the right, as 1307, will be remainder, Treat this 
remainder in the same way, and so on; and the last additions will 
give the true quotient and remainder. — Prof. Devotson Woop, Uni- 
versity of Michigan, Ann Arbor. 

2. Derwative of a*.— Let u = a*; then logu==zloga. By al- 
gebra the Naperian log of 1 is 


log u = log —— — =2 Gon sa505 17 a acciP a &e.), 
= 2{ii ta) + Ga) + &} 
1 __ ul 


2z2+1 7 4+’ 





‘ , 1 
since, if w= ma , then 


By differentiating, we get 


1 (u—1)? , (u—1)¢ -—¥ er 
4 du loa t Grit et SS Ht be} az loge. 





The series in the parenthesis is converging for all positive values 
of u, and by summing an infinite number of terms the equation be- 
comes 


1 du 
4du(2) = dz log a. “. 7, = @#loga. 


— Lucius Brown, Fall River, Mass. 

3. Remarks upon a (supposed) new Instrument for the Mechanical Tri- 
section of an Angle. — The Philosophical Magazine for April, 1860, con- 
tains an account, by Mr. Tare, of an instrument for the mechanical 
trisection of an angle, which is there described as new. The instru- 
ment is simple and elegant, and very convenient for the purpose 
intended. It will be seen, however, that the construction in question 
has long been known; for on turning to the 252d page of the second 
edition of the Traité Analytique des Sections Coniques, by Dz vHorrrat, 
first published in Paris in the year 1707, and republished in 1776, we 
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find the description of an instrument designed for the same object, 
and which, in its essential parts, is precisely the same as that men- 
tioned above. It is somewhat singular that this should thus have 
escaped notice, especially as the name of Dr L’Hoprrat is by no means 
an obscure one, and the problem of the trisection of an angle is one 
of so great historical celebrity. As the subject is one of some inter- 
est, we will give a brief description of the instrument employed by 
De vHorrraz. AX and AZ 
are two rulers united by a 
joint at A. CB,CD, CE, 
and CF are four others, all 
equal, and united together by 
a pin at C, so as to turn freely. 
CB and CD are likewise con- 
nected with AX and AZ by 
joints at B and D in such a manner that AB= BC, and AD= DC, 
so that A BCD is always a parallelogram, the ends # and F of CE 
and CF sliding easily upon AX and AZ respectively. Through A 
and Cdraw ACY. The <HCY>=<AEC+<EFAC. But 


AEC=<EBO=<BACL 2<BOCA=225FAC 
- EOY=382EAG 


Similarly, <—<FCY>=3<FAC .«. <ECF=3<EAF. 


Therefore, in order to trisect any angle, we have only to place the in- 
strument in such a position that the sides of the rulers CF and CF 
coincide with the lines forming the given angle; in which case the 
straight lines drawn through C;, parallel to AX and A Z, will divide 
it into three equal parts. Dr i Hoprrar has also shown (as is indi- 
cated by the dotted lines in the figure) how, by the addition of four 
rods, each equal to those meeting at C, and connected to each other 
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in a similar manner at G, as also to CL, CF, AX, and AZ at the 
points LZ, F, H, and K respectively, any angle may be divided into 
five equal parts, and that the construction may be extended in the 
same way, so as to effect the division of an angle into any odd num- 
ber of equal parts. — Artuur W. Wricut, New Haven, Ct. 

4. Note on the Irreducible Case. — The following is a convenient 
method for approximating to a root of an equation of the form 
a —azr= b. 

Dividing by z, transposing, &c., we have 


e= + y/a+ -. 


Therefore 


eaca ee! 


Now, in order to find an approximate value of this continued frac- 
tion, take a few of its terms, and, beginning with the last, find the 
square root of a-- 4, divide 4 by this root, then add a to the quo- 
tient, extract the square root again, and continue the same process 
upward. The values of the radicals, thus successively found (which 
we may denote by R, R’, R”, &c.), will be nearer and nearer approxi- 
mations to the value of x Considering all the radicals as positive, 
we shall hus find a positive root of the equation. It may then be 
depressed to a quadratic. The work may be somewhat abbreviated 
by the use of logarithms. In the following solution all the figures 
are retained. 


= + “ee ae 
a +V¥6+e 
47 





= §70 — 


0.301030 
0.903090(2 
0.451545 
1.849485 
0.826535(2 
0.413267 
1.887763 
“ 6.77226 0.830734(2 
0.415367 
1.885663 
“ 6.76853 0.830494(2 
0.415247 “« PR” — 26016 


Here, after four approximations, a value of z is correctly found to 
four places of decimals. In the equation 2® —32—1, we shall in 
the same manner find, after four approximations, = 1.8793, which 
is also correct to four places of decimals. 

An equation of the form z*? —az— —86 reduces to the form 


(mie 5 


Lye 


In this case, if we consider each radical as negative, the second 


term under each radical will be additive; and the process will be 
exactly the same as before, and the approximations as rapid. Thus 
in the equation 2° — 7 x= -—-7, the fourth approximation gives 
% = —3.048, which is correct to every figure. 

This method, which is new to the writer, applies to the irreducible 
case of Carpan, of which the foregoing equations are examples. It 
serves to find a value of z “to any required degree of correctness.” 
It will be observed that it is entirely independent of any trial. 

It is evident that the approximations will be most rapid when 
a >; a condition which the irreducible case always involves. — 
Prof. E. W. Evans, Marietta College, Ohio. 
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5. Problems in Imaginary Trigonometry. — Prosimm 1. To find an arc 
whose given sine is greater than radius. 

Suppose the radius of the circle to be unity, and let sin pg =e, 
and e > 1; we are to obtain a general expression for the value of g. 

For convenience, let ¢ == Y—1; and observe that 


(1) ¢ cos p = 7 1—sin’'g = V?+ sin’ 
From the differentiation of circular functions, we have 


d sn py = cos pd; 
whence 


(2) 
Integrating, and then restoring the value of 7+ sin’ g, 


(3) gy = / log [sin p +7 cos g] + constant. 


Now, if e be taken at its inferior limit, 1, m will be 90°, and 
i log [sin g + 7 cos g] will be 0; whence 


90° = constant ; 
(4) . p = 90° +7 log [sin p + 7 cos gq]. 


In order to eliminate sin g and cos g from this expression, let y 


be an are, such that sin g = - A then, from Cuavvener’s Trig. 
Eq. 154, we have 


(5) tan (45° +39) =\/(t3*) = f(a = —icotiy; 


1 —sin g cos y—1 
and 


™ 1—si i! > 
(6) tan (45°39) =/(F 5") = /(S*F)) =i tnd y. 
Subtracting (6) from (5), we have (Cuavvenet’s Trig. Eq. 157. 
2 tan pg = —i(tan } w + cot } py). 
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Substituting in the second member, (Cuavvener’s Trig. Eq. 146 and 
147,) and reducing, we have 
tan QQ? =—— 


t . 
sin yp” 
whence 
° __ tsng __ : 
(7) ‘aes = —tan y ; 


and 


° ° 1 1 —sin “ 
(8) meping=s: ——my= ¥ = tan (45° — i w). 


COS 


Whence, by substitution in (4), we obtain 


(A) 9 = 90° + 7 log tan (45° — 3 w), 

the general expression sought. 
Prostem 2.— To find an are whose cosine is greater than radius. 
Let cos g’ = e = ino , ¢ being greater than radius. Then, by 


sin 
the course pursued in the first problem, we shall obtain 


(1) gy’ = — log (cos g’ + 7 sin g’). 

Eliminating cos g’ and sin g’, we obtain, after the necessary reduc- 
tions, 

(B) gy = — log tan } yw’. 

In order to obtain a construction of equations (A) and (B), disre- 
garding the factor, 7, substitute cos! — = y, and sin™ >= y’, and 
remembering that 

7 ~— ee 
45° — } cos — = } sin™ — 


> 
we have 


(A’) g = 90° + log tan (3 sin =) , 


(B’) gy = —log tan (3 sin +) ‘ 


Putting ¢ = g — 90°, and ¢ = gq’, and introducing into the sec- 
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ond members the modulus of common logarithms, and the value of 
radius in seconds of arc, we have 


— " pat a 
(a) ¢ = 474942”.27 log tan (3 sin =) ; 


oo ——— u o | 1 
(b) ¢ = —474942”.27 log tan (} sin +), 


in which the logarithms are common. 
Now observe, 
Ist. For all values ot e greater than 1, ¢ is essentially negative and /’ 
positive. 
2. We=1 ¢=06, and f= 0 
3d. If e = +o, t= —o’, and #f = +&° 
Hence, each equation, (a) and (4), is the equation of a spiral, of 
which e¢ is the radius vector, and ¢, or ¢’, the measuring arc, whose ori- 
gin is at a distance of unity from the origin of 
the spiral curve. 
The positions of these spirals, relative to the 
circular arc which corresponds to values of e 
less than 1, when and q’ are real, are readily 
determined. Let the circular curve have its 
origin at A, and be reckoned in the direction of 
AB. Now, since g = 90°, and g’ = 0, when e —1, the origin of 
the spiral whose equation is (a) is at B, and the origin of the spiral 
whose equation is (4) is at A; and since ¢ is essentially negative, and 
t essentially positive, the directions of the curves will be backward, 
and forward, respectively, as shown in the figure. 
To give a general idea of the relative increments of ¢, or /’, and e, 
we add the following results, obtained by computation from (a) 
and (4). 


If e=1005, ¢——(5° 4415"), and f= 5°44'15” 
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le e= lS, t= —(55° 8 32”), and 7 
—t «*en3, ¢ = —(75° 27’ 21”), Ss and 7? 
If e = 2.508642, ¢ = 90°, and 7? 


— Prof. J. C. Porter, Liberal Institute, Clinton, N. Y. 





THE MOTIONS OF FLUIDS AND SOLIDS RELATIVE TO 
THE EARTH’S SURFACE. 


{Concluded from Page 346.] 


SECTION VII. 
ON THE MOTIONS OF SOLID BODIES.* 

82. Ir is proposed in this section to treat of the motions of pro- 
jectiles and rotating bodies relative to the earth’s surface, so far 
principally as they are influenced by the earth’s rotation. By put- 
ting P and its derivatives in our fundamental equations equal 0, we 
get the equations of a projectile. Hence we obtain from equations 
(9), by restoring the value of @ in § 2, the following general equa- 
tions of the motions of a projectile relative to the earth’s surface ;— 


Dir = r(D,0f + r sin?6(2n + Dp) Dig —gy, 
(61) rD?6=—2D,r.D,6-+-rsin@ cos 6 (2n-+ D,—) Dg, 
rsin@ D?g = — 2sin6 (n+ D,p) Dr — 2rcosd (n+ D,—) D,9. 


83. Let a, 8, and y be three rectangular co-ordinates of the pro- 
jectile, of which a is vertical, 8 directed toward the south, and 


y toward the east, and having their origin at the point of pro- 
jection. 





* Many of the results in this section have been given in a special paper on this part 
of the subject, published in the fifth volume of Gould’s Astronomical Journal. For the 
sake of completeness, they are here deduced from more general equations and given again. 
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Let u,v, and w be the lineal velocities respectively in the direc- 
tions of a, 8, and y, and n’ the lineal velocity of the rotation of the 
earth’s surface at the latitude of projection. 

Also let R, 6’, and g’ be the initial values, or the values at the 
point of projection, of 7, 6, and g, and w’, v’, and w’ the initial values 
respectively of u, v, and w. 

We shall then have, without any sensible error for the limited 
range of a projectile, 


a=-r—k, B=R(O—O) y=Rsind (p—), 
*== D,¢, v= R D,9, w— R sind D,9q, 
nv = Rasind’ = sin@ X 1523.2 feet. 


By means of these equations, equations (61) are reduced to 


b 


2n' w)w 
Dia=% 4 @etue _ 


R w cot 6, 


2uv 2n! 0 
D8 =— > 1 ‘+ w) 
D2 y= 2 (n! - wu 2(n' a * ot a 
84. In integrating these equations, g, and also » and w, may be 
regarded as constant, and equal to their initial values. 
By a first integration we get, reckoning ¢ from the time of pro- 
jection, 
2 / »/ yf 
Dasu=w —git+ 5 14 SS md 


b 


(68) DB omy — 2 ¢4 OUT +e) parent 54, Nest at 





2 he + w') uw’ 2 (n' + w’) v cot 6 29 (n' ) o9 
D, y= vw =! — R i— “s t+ sas dF 


In integrating the last two equations, the value of u = u’ — gf, 
neglecting the other two very small terms, was substituted before 
integration. 
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By a second integration we get 
a=wt—ig?+s, eet oes g, 





) w’ cot é’ oes =e 


(64) B=—vi— uv’ ey CXre 


2R 





(x! + w') wu! n' + 2') v' cot’ 2g (n 2) 
y= wti— af ad )w! za __ ( <=) t? 4. = wwe £3, 

These are the complete equations of a projectile in terms of ¢ and 
its initial velocity. The terms containing w’ arise from the earth’s 
rotation, and those having # in the denominator, from the earth’s 
sphericity. 

85. If we neglect the terms depending upon the earth’s rotation 
and sphericity in the preceding equations, they may be reduced to 
= ut _ i. t? 

(65) _ 


om 66 


in which s is the horizontal co-ordinate, having for its direction the 
initial direction of the projection, and 7 the horizontal velocity of 
projection. Hence the projectile in this case moves in a vertical 
plane. These are the equations of a projectile as given in elemen- 
tary treatises, in which no account is taken of the earth’s rotation, 
and in which the directions of gravity are supposed to be parallel. 
Eliminating ¢, we get the equation of a parabola, and hence, in this 
case, the motion is parabolic. 

86. In the more general case, the terms containing »’ and F# in 
equations (64) deflect the motion from the parabola, and also from 
the vertical plane of projection. These terms, however, are very 
small, and their effects may be regarded merely as small perturba- 
tions from parabolic motion. 

87. When the initial motion of projection is in a vertical direction, 
v = 0, and w = 0, and equations (64) become in this case 
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a= ut—igt?, 
(66) B= 0, 
yaa tfe4 tee 

Hence, since 8 = 0, an ascending or falling body projected verti- 
cally does not deviate to the north or south of a perpendicular; but 
the value of y gives the deviation of such a body to the east or 
west, and depends entirely upon the earth’s rotation. 

If a body is projected vertically upward, when it arrives at its 
maximum height, « = 0, and the first of equations (63) then gives, 
neglecting the very small terms, u’ = gt. Hence the last of the 
preceding equations gives 


u® nf n! 


for the deviation west when the body is at its greatest height. 
If a body is let fall from a state of rest relative to the earth’s 
surface, «’ = 0, and we get in this case 


(68) 


for the deviation of a falling body east of the perpendicular. 

If a body is projected vertically upward, the last of equations (63) 
gives, when the body is at its maximum height, putting ¢ for the 
time of ascent, 


ate 2n' wu! 2qn' 
w=—-, f+. 


In applying the equation to the same body in falling, this value of 
w becomes the initial velocity, and must be substituted for w’. 
Hence we shall have 


2 n' u! 2gn' 2 n! u! 29n' » 
Diy = ~ 2S" ¢ 4. 28t FS  4 Oee 
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Integrating, 
yo — 458 5 — SF 6 + 8% 


When the body returns to the level from which it is projected, 

t= t’, and gt = w, by which the preceding equation is reduced to 
u® n! 
7=—~ BR 

It deviates to the west in ascending, we have seen, by the same 
amount; and hence, if a body is projected vertically upward and 
returns, it falls to the west of the point of projection a distance 
equal to twice the preceding value of 7. 

All the preceding deviations are small, amounting to only a few 
inches in a range of several hundred feet. Since the value of 1/ 
contains sin@ as a factor, they are greatest at the equator and 
decrease as the sine of the polar distance. 

88. When the projectile has a considerable horizontal range, the 
amount of deflection arising from the earth’s rotation is much 
greater. If the earth had no rotation, the projectile would move in 
the same vertical plane. The deflection, therefore, from this plane 
depends upon the terms in equations (64) containing n’. Hence, if 
38 and dy denote the effect of these terms upon the horizontal 
co-ordinates, we shall have very nearly, when the projectile does not 
have a great range in altitude, 


pM fad cos 6’. 7”, 
(69) 
iy = —seee = — nv cosé.?. 
The effect of the other terms containing x’, we have seen, is very 
small, unless the range in altitude is great. 
Let s be a horizontal co-ordinate in the direction of the horizontal 


range, and p a co-ordinate at right angles on the right, and 7 the 
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horizontal velocity of projection. Then, by resolving the preceding 
co-ordinates and velocities into the directions of s and p, we obtain 
(70) p=nicos 0 # 

If a cannon-ball were to fly 3 miles in 12 seconds, the preceding 
equation, using the value of m in §18, would give, at the parallel 
of 45°, about 10 feet for the value of p, or the deviation to the right 
of the initial direction. 

89. If a body be supposed to move on the surface of the earth 
without friction, it would be continually deflected into a curve by 
the force D, F, equation (53). If @ be the radius of curvature, and 
m the angular velocity about the centre of curvature, the centrifu- 
gal force will be 9m”, which must be put equal D,/. Hence we 
have from equation (53) 


em = 2nvcosé. 
Also, since v is the lineal velocity of the moving body, 
9m = v. 
Hence we have 
(71) ae TIoTE 
m= 2ncos6. 

When the range of motion is so small that cos@ may be regarded 
as constant, e and m are constant, and hence the body then moves 
in the circumference of a circle with a uniform angular velocity. If 
we put t for the time of a revolution, we shall have 


(72) r= 7 * =" — gec 6 X 1 day. 


m necosd 


Hence the time of a revolution is independent of the initial velocity 
of the body. 

90. The gradual gyration of a vibrating pendulum is caused by 
this same deflecting force, and hence the time of gyration is the 
same as that of t in the preceding equation. 
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91. If a body is forced to move in a straight line, the last form of 
the value of D, F, equation (53), serves to compare the lateral 
pressure of this body with gravity. If we put v = 60, which is a 
velocity of about 40 miles per hour, the equation gives D, F= s7y79, 
at the parallel of 45°. Hence if a railroad train moves in a straight 
line 40 miles per hour at the parallel of 45°, the lateral pressure on 
the rails is 5, of its weight, and this is precisely the same for all 
directions, and not for the direction of the meridian only, as has been 
generally supposed. 

92. We shall now examine the effect of the earth’s rotation upon 
a rotating body of revolution, so suspended as to be free to turn 
about any axis of revolution passing through its centre of gravity. 
The same deflecting forces arising from the earth’s rotation which 
act upon a free body having a motion relative to the earth’s surface, 
must also act upon the different parts of a rotating body; and unless 
the sum of the moments of these forces with regard to any axis is 
equal to 0, it-must have a tendency to turn the body around that 
axis, and consequently change the direction of the axis of rotation, 
unless it coincides with the axis of the moments. 

93. Let A, B, and Cbe the sums of the moments which tend to turn 
the rotating body about the axes which are respectively perpen- 
dicular to the plane of the meridian, the prime vertical, and the 
horizon. 

Also let 7’, 6’, and g’ be the values of 7, 6, and g belonging to the 
centre of gravity of the rotating body. 

We shall then have 


A= fir(r—r) D230 — fr (6—@) D?r, 
(73) B=f rsind(r—r) D? — frsind (p—g¢’) D?r, 


C= f sind (p—g’) D?6 — f sind (6 — 6’) D?g. 
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Let g be the distance of any particle of the rotating body from the 
axis of rotation; a, the distance from the centre of gravity of the 
plane passing through the particle perpendicular to the axis of 
rotation; g, the angle between the plane of the meridian and a 
vertical plane passing through the axis of the rotating body; y, the 
angle of elevation of the axis above the horizon; 4, the angular 
velocity of rotation ; i¢ +- u, the angle between any particle and the 
vertical plane passing through the axis of rotation. We shall then 
have 


r— 7 = — asiny + ecos woos (¢¢ + nu), 
(74) r (6+ 6) =acosycosg + esing sin (¢¢ + pn) + esin y cos peoos (it + 4), 
r sin @ (g + g’) = — acosysing + ecosgsin (¢¢ +) — gsiny sin pcos (¢¢ +n). 


In taking the derivatives of 7,0, and gm with regard to 7, since 
gy and y change very slowly in comparison with (it + yu), D,g and 
D,yw may be neglected in comparison with D, (¢¢+-y) 17 Also 
rin the last two equations may be regarded as constant. Hence 
we get 

D,r = —iecos wsin (7¢ + u), 
r D,6 = ig sin pcos (it + pw) — 7g siny cos@sin (77 +»), 

r sind D, p =e cos pcos (¢¢ + mw) + ce sinwsin @ sin (77 + 2). 

By substituting these values in the right-hand members of equa- 
tions (61), and then substituting the values of the first members 


thus obtained, and also the values of the first members of equations 
(74), in equations (73), and integrating, we get 


A= — ni (sin@ sin y — cos@ cos vf @", 
(75) B= — ni cos6 cosy sing fo’, 


C= — nisin6 cosy sing fo. 
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94. If in these equations we put g = 0, and yw = the comple- 
ment of 6, which is making the axis of the rotating body parallel 
with the earth’s axis, we get A = 0, B = 0, and C= 0; and hence 
the axis of the rotating body in this position has no tendency to 
change its direction. In all other positions the small deflecting 
forces tend to change its direction. 

95. If the rotating body is free to turn about any axis, the axis 
of rotation moves at right angles to the resultant of the forces which 
tend to change its direction, upon the same principle that the axis 
of an ordinary gyroscope gyrates horizontally at right angles to the 
direction of gravity. Hence it must gyrate around the position 
which it would have, if parallel with the earth’s axis. If the body 
is free to turn about the axis only perpendicular to the meridian, its 
motion is oscillatory and determined by the first of equations (75). 
If it is free to turn about the axis only perpendicular to the prime 
vertical, its motions are determined by the second of equations (74); 
and if free to turn about the axis only perpendicular to the horizon, 
by the last of those equations ; in both of which cases the motion is 
also oscillatory. These forces, however, are so small, even with the 
most rapid velocity of gyration, and in any experiments with the 
most delicate apparatus the resistances in comparison are so. great, 
that the preceding motions are not observed, but only a tendency of 
the axis of the rotating body to assume the position in which all 
the forces are in equilibrium, which in the general case in which the 
axis is free to move in any direction, is a position parallel with the 
axis of the earth. 

96. These deductions from theory are in exact accordance with 
some very delicate experiments made by Foucautr with a peculiar 


form of gyroscope, an account of which is given in the American 
Journal of Science and Arts, Second Series, Vol. XV. p. 263. See also 
Vol. XIX. p. 141. 
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SECTION VIII. 


CONCLUSION. 


97. In the first two sections of the preceding pages we en- 
deavored to determine analytically the motions relative to the 
earth’s surface which would satisfy all the conditions of a fluid sur- 
rounding the earth with a rotation on its axis, and also the figure 
which such a fluid must assume, on the hypothesis that the statical 
equilibrium of the fluid were very slightly disturbed by a difference 
of density between the equator and the poles. In the third section 
we proceeded in a similar manner with regard to a small circular 
portion of such a fluid, supposing that its statical equilibrium is dis- 
turbed by a difference of density between the centre and the ex- 
ternal part. All the results obtained are on the hypothesis that the 
motions of the fluid are not resisted by the earth’s surface, or, in the 
case of a circular portion of the fluid, by the resistance of the sur- 
rounding part. In the next three sections the results thus obtained 
were used to explain the general motions of the atmosphere and the 
_ ocean, the variation of barometric pressure at the earth’s surface 
in different latitudes, the motions of cyclones, and the oscillations 
of the barometer, allowance being made for the modifying effects 
of friction or resistance from the earth’s surface. In the last section 
the equations for the motions of solids were deduced from the gen- 
eral equations for the motions of fluids, and applied to the deter- 
mination of the effect of the earth’s rotation on the motions of a 
projectile and of a rotating body at the earth’s surface. 

98. For the sake of those who are not disposed to enter into a 
thorough analytical investigation of the subject, we propose to give 
in conclusion, without regard to quantitative results, a brief ex- 
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planation of the principal results at which we have arrived analyti- 
cally, based upon well-known principles, and also to give a few 
additional items upon several parts of the subject. 

99. First, with regard to the general motions of the atmosphere 
and the ocean, it is well understood that if one part of a fluid has a 
greater density than another, the difference of pressure causes a cur- 
rent at the bottom from the denser to the rarer part, and a counter- 
current at the top. Hence, if a fluid surrounding the earth is less 
dense in the equatorial than the polar regions, there must be a cur- 
rent at the earth’s surface toward the equator, and a current above 
toward the poles, unless these motions are modified by other forces. 
If the earth had no rotation on its axis, this interchanging motion 
would be always in the direction of the meridians, and consequently 
there would be no motion of the fluid relative to the earth’s sur- 
face, east or west. But the earth having a rotation on its axis, by 
the well-known principle of the preservation of areas, the part of 
the fluid moving toward the poles, since it becomes nearer the axis 
of rotation, must acquire a greater angular velocity of rotation than 
the earth, that is, it must acquire an eastward motion relative to the 
earth’s surface. For the same reason the part moving toward the 
equator, since it becomes farther from the earth’s axis, must acquire 
a westward motion relative to the earth. Hence it is evident that 
the atmosphere and the ocean, being less dense at the equator than 
at the poles, on account of a difference of temperature, must have 
an eastward motion toward the poles, and a westward motion in the 
equatorial regions. The velocity of this motion, on the hypothesis 
that it is not resisted by the earth’s surface, and that its initial state 
was that of rest relative to the earth, is determined by equation 
(31), and the modifying effect of the resistance of the earth’s sur- 
face has been treated in the fourth section. 

100. If every part of a homogeneous fluid surrounding the earth 
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had the same angular motion of rotation with the earth, it would be 
in a state of statical equilibrium relative to the earth, having the 
same elliptical figure or outline, and its pressure upon the earth’s 
surface would be everywhere very nearly the same. The part of 
the centrifugal force arising from the earth’s rotation resolved in 
the direction of the meridians, which would be necessary to keep it 
in this state, is evidently rx? sin@ cos@. If now any part of the 
fluid had a greater angular velocity of rotation expressed by 
n+ D,g, this force would become r(x -+ D,9) sin@ cos6, and 
the fluid would press toward the equator with a force represented 
by the difference of these two expressions, which is 7(2x-- D, 9p) 
sin@ cos@ D,g. If D,g were negative, unless it were greater 
than 2, this expression would be negative, and the pressure would 


be toward the pole. Now since the motion of the atmosphere 
toward the poles is eastward, and near the equator toward the 


west, it is evident that this pressure is exerted both from the poles 
and the equator toward the parallel where the atmosphere has no 
motion east or west, and consequently must cause an accumulation 
of the atmosphere there and a greater barometric pressure. The 
figure which the atmosphere must assume in consequence of these 
pressures is represented by Fig. 5. 

101. From what precedes, if a body moves on the surface of the 
earth in the direction of the meridians, it is deflected to the right in 
the northern hemisphere, and the same is true if it moves in the 
direction of the parallels of latitude. Now since in any direction 
in which a body moves its motion must be compounded of these 
two motions, the resultant of the two deflecting forces belonging to 
each of these components must cause the body to be deflected to the 
right, in whatever direction it may move. In the southern hemi- 
sphere the deflection must be to the left. This result has been ob- 
tained analytically in § 32, and the amount of this deflecting force is 
given in equation (53). 

VOL. IL. 49 
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102. By the preceding principle we may also explain the motion 
of a cyclone from the equator toward the poles, independently of 
our analytic results in §31. The motion of the equatorial side of a 
cyclone in either hemisphere is always toward the east, and hence 
the deflecting force causes a pressure toward the equator, but that 
of the polar side being always toward the west, the deflecting force 
causes a pressure toward the pole. Now these deflecting forces be- 
ing as the sine of the latitude, as may be seen from §100, the 
pressure on the polar side toward the pole is greater than that on 
the other side toward the equator, and hence the cyclone moves in 


the direction of the greatest pressure. It is not to be supposed, 


however, that there is an actual transfer of all the atmosphere of a 
cyclone from the equator to the polar regions. For the motions 
and pressure of the cyclone being greater on the polar side, where 
the deflecting forces which cause it are greatest, its action upon the 
atmosphere in advance of it is greater than on the equatorial side, 
where these forces are much less, and hence new portions of the 
atmosphere are being continually brought into action on the one 
side, while the resistance of the earth’s surface, and the adjacent 
portions of atmosphere on the other side, are continually overcom- 
ing the comparatively weak forces there, and destroying the gyra- 
tory motion of the cyclone; so that the centre of the cyclone is 
being continually formed in advanced portions of the atmosphere. 
Since many cyclones are more than one thousand miles in diameter, 
the difference in the violence of its action on the two sides is very 
considerable. 

103. This same principle may be used to explain some of the 
motions of a rotating body. Suppose such a body be placed with 
its axis of rotation in any direction parallel with the horizon. Then 
the motions of the upper and the lower parts being in contrary 
directions relative to the earth, and the deflecting force in both be- 
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ing either to the right or the left, according to the hemisphere in 
which it is, gives the axis of rotation a tendency to assume a per- 
pendicular position. But there are other forces beside these hori- 
zontally deflecting forces, so that all the forces which tend to change 
the position of the axis would not be in equilibrium with the axis 
in that position. For the equatorial side then would have a motion 
coinciding in direction with the motion of the earth’s rotation, while 
the other side would have a motion the contrary way, and conse- 
quently the centrifugal force arising from the motion of the earth’s 
rotation, combined with that of the rotating body, would be greater 
on the equatorial than on the polar side, and give the axis of the 
rotating body a tendency to move in the plane of the meridian. It 
might be easily shown, when the axis has a position parallel with 
the axis of the earth, that the forces which tend to change its direc- 
tion are then in equilibrium, and consequently the axis, if free to 
turn in any direction, does not change its position. 

104. We shall now give a little additional matter upon several 
points which would more properly have come in the preceding sec- 
tions. It has been seen (§ 100), that, in consequence of the earth’s 
rotation, the interchanging motion of the atmosphere between 
the equator and the poles gives rise to a force, represented by 
r(2x-+ D,¢) sin 6 cos @ D,g, by which this motion itself is counter- 
acted. For instance, the motion toward the poles in the upper 
regions causes an eastward motion which gives rise to a force to- 
ward the equator, and which, consequently, counteracts the motion 
toward the poles, and the motion toward the equator produces a 
westward motion which gives rise to a force acting in the direction 
of the poles, which counteracts the motion toward the equator. The 
motion of the atmosphere, therefore, between the equator and the 
poles, is not produced by the whole force arising from the difference 
of density between the equator and the poles, but by a small dif: 
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ference only between the two forces. The difference of the preced- 
ing forces has been represented by W (§ 44), and it was shown in 
§ 49 that it must in general be very small in comparison with those 
forces themselves. Hence if the earth had no rotatory motion, the 
force which produces this motion would be very much greater, and 
there would be a sweeping hurricane from the pole to the equator. 

105. The approximate east or west motion of the atmosphere at 
the earth’s surface, and also at the height of three miles, was com- 
puted for several parallels of latitude, from equation (60), neglect- 
ing the term W, and given in the table in §48. The computation is 
based upon small differences of barometric pressure, and also upon 
the hypothesis that the difference of temperature between the equa- 
tor and the poles is 60°; and was designed principally to give a 
general idea of what the motions must be in the upper regions, 
where the error arising from neglecting W must be the least. The 
atmosphere is extremely mobile, and consequently is very much dis- 
turbed by a great many local and temporary causes, which our in- 
vestigation does not take into account, so that it is only the average 
velocity of a very changeable motion which can be compared with 
our results. There is no determination of such an average for the 
upper regions of the atmosphere, and even at the earth’s surface 
this average, from the nature of the observations, cannot be accu- 
rately determined. It is, however, known from observations of the 
motions of the clouds, and also of balloons, that the eastward motion 
is much greater above than at the earth’s surface, in accordance with 
our computed results. In Professor Corrin’s Treatise on the Winds 
(Smithsonian Contributions, Vol. VII. p. 184) is a table of resultants de- 
termined from observations on the velocity and direction of the 


wind, from which the average east or west velocity may be deter- 
mined for comparison with our computed results for the earth's 
surface. The average of all the observations in England and ‘Scot- 
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land gives an eastward velocity of about six miles per hour, and 
the average of all in the Middle and Western United States gives 
an eastward velocity only a little more than two miles per hour, 
The computed velocity, according to our table, for the average lati- 
tude of the former observations, is about nine miles per hour, and 
for that of the latter, about four miles. Hence the computed results 
are from two to three miles less than those determined by observation, 
which is evidently the effect of the term W in equation (60), which 
was neglected. For since the atmosphere has a motion toward the 
poles in the middle latitudes, W is there positive ($49), and hence 
the neglect of it diminishes the results. This difference between 
the observed and computed results furnishes the value of W for 
those latitudes at the surface of the earth, and since W must be 
greatest there, the omission of it cannot cause an error of the same 
amount in the computed results for the upper regions. 

106. With regard to the gyratory motion of the oceans, it may be 
further added here, that such gyrations are clearly demonstrated by 
the positions of the isothermal lines, as has been shown by Professor 
Dana, in a paper read at the twelfth meeting of the American Asso- 
ciation for the Advancement of Science (Proceedings, Vol. XII. p. 77). 
According to this paper, the isothermal line of 68° F., in winter, ex- 
tends, in the North Atlantic, from 56° N. on the American side, to 
12° N. on the African, and in the South Atlantic, from latitude 31°S. 
on the South American coast, to 7°S. on the African side. Similar 
evidences are given of gyratory motions, in a less degree, in both 
the North and South Pacific, and also in the Indian Ocean. 


107. The cause of the maximum accumulation of the atmosphere 


near the parallel of 30°, and the explanation of the southwest winds 
in the middle latitudes, which are produced by it, were first given in 
my former essay, published in the year 1856. At the meeting of 
the British Association for the Advancement of Science, in the year 
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1857, Mr. Toomson read a short paper in which he explains this ac- 
cumulation of atmosphere, and the consequent reversion of the 
lower strata of the atmosphere in the middle latitudes, as arising 
from the centrifugal force of the eastward motion of the atmosphere, 
and illustrates the effect of such a force by means of a gyrating ves- 
sel of water in which the surface water recedes from the centre, while 


at the bottom there is a flowing toward it. In this paper nothing is 


said of the influence of the earth’s rotation, and if he means that 
the effect is produced simply by the centrifugal force arising from 
the eastward motion of the atmosphere relative to the earth’s sur- 
face, independent of the earth’s rotation, the force would not be 
great enough to produce any sensible effect. For by examining the 
expression of the force which produces this effect, in § 100, it is seen 
that it depends principally upon the earth’s rotation, since D, m, the 
angular velocity of the atmosphere relative to the earth, is small in 
comparison with 2, which is double the velocity of the earth’s rota- 
tion. That the motion of the lower strata only in the middle lati- 
tudes is reversed, by this cause, as Mr. Tomson states, and as is 
represented by Fig. 5 in this paper, and not the motion of the 
whole atmosphere in those latitudes, as has been supposed, and as 
was represented in my first essay, is undoubtedly true; but instead 
of only a thin stratum next the earth’s surface, as Mr. Tuomson 
thinks, observations on the motions of the clouds indicate that this 
stratum extends to a considerable height. 

The reader, who has also read my former essay, will notice one or 
two other slight changes in the results, but all the main points, which 
were imperfectly set forth in that essay, are fully established by the 
present more thorough investigation of the subject. 


CAMBRIDGE, Mass., February, 1860. 
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Editorial Stems. 


WE have received the following solutions of the Prize Problems in the May number of the 
Monthly : — 

Harriet S. Wazertine, Worcester, Mass., Probs. I., II. 

J. G. WEINBERGER, Pennsylvania State Normal School, Millersville, Prob. 1. 

GeorGE B. Hicks, Cleveland, Ohio, Probs. III., IV., V. 

Asuer B. Evans, Madison University, N. Y., Probs. I, IL, IL, IV., V. 

Davip TrowsrinGe, Perry City, N. Y., Probs. I., IL, IV., V. 

D. G. Bincuam, Ellicotteville, N. Y., Prob. II. 

Gustavus FRANKENSTEIN, Springfield, Ohio, Prob. IV. 





Mathematicn Monthly Notices. 


Translation of the Sirya-Siddhanta, A Text-Book of Hindu Astronomy, with Notes and 
Tables, and an Appendix containing additional Notes and Tables, Calculations of Eclipses, a 
Stellar Map, and Indexes. From the Journal of the American Oriental Society, Vol. VI. 
New Haven, 1860. 8vo. pp. 364. Sold by the Society’s Agent, John Wiley, 56 Walker 
Street, New York. 

The astronomy of the Hindus, though discussed at length by BENTLEY, DELAMBRE, Brot, 
and various others, has never before been presented to us in the only satisfactory form, by a 
translation of one of their own treatises. We have had no means of knowing the real extent 
and character of Hindu science, or of comparing it with that of other nations to learn its ori- 
gin. The present work furnishes that information, and is a very important contribution to the 
history of the exact sciences, — by far the most important ever published in this country. The 
first rough draft of the translation, as we learn from the preface, was made in India by Rev. E. 
Buraess, formerly Missionary of the A. B.C. F. M., aided by a native astronomer. The whole 
collected material was however placed in the hands of the committee of publication of the 
Oriental Society for revision, expansion, and reduction to a suitable form. It is not difficult to 
see in every line the careful, conscientious scholarship of Professor WuitNry, and the lovers of 
the exact sciences owe to him the greater debt, that he, a philologist, has made so rich a con- 
tribution to their favorite department of knowledge. 

The Sarya-Siddhanta is one of the earliest and most esteemed of the many text-books of 
Hindu Astronomy. We are by no means, however, compelled to believe in the Hindu date, 
which makes it a revelation from the Sun given about 2,163,101 B.C. There are, however, 
indications of its existence as early as the sixth century of our era, and the astronomical data 
correspond best with even an earlier epoch. 

The treatise is poetical, and consists of very brief elliptical rules for calculating the places of 
the heavenly bodies, solar and lunar eclipses, and other celestial phenomena. These rules would 
be wholly unintelligible without a teacher or commentary, or some knowledge beforehand of 


what should be said. The whole system presents a strange mixture of very exact knowledge 
and the most arbitrary and fanciful assumptions. The planetary theory is essentially that of the 
Greeks, given by Protemy in the Syntaxis, differing from it only in some minor particulars. 
In each the system of epicycles is fundamental. A full and careful comparison with the Syntaxis 
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is presented in the notes. It is only by such means that we can decide how far the Hindus were 
indebted to others for their astronomy. To show the accuracy of some of their determinations 
we quote (from p. 24) the following table of the times of sidereal revolutions, as given by dif- 
ferent authorities. 





PLANET. Sarya-Siddhinta. Siddhinta-Ciromani. | Ptolemy. | Moderns. 





d. h. m 8. azhms. | a hm s | dad. h.m. 8s. 
Sun,. . ° 365 6 12 36.56; 365 612 9 365 6 9 48.6) 365 6 9 10.75 
Mercury, : 87 23 16 22.26 87 23 16 41.52) 87 23 16 42.9] 87 23 15 43.89 
Venus, . . « 224 16 45 56.19) 224 16 45 1.93) 224 16 51 56.8; 22416 49 7.99 
Mars,. . 686 23 56 23.48| 686 2357 1.50) 686 23 31 56.1) 686 23 30 41.41 
Jupiter, . 4,332 7 41 44.33] 4,332 5 45 43.69) 4,332 18 9 10.5! 4,332 14 2 8.55 
Saturn, . 10,765 18 33 13.25/|10,765 19 33 56.48 {10,758 17 48 14.9 10,759 5 16 32.22 
Moon : 
Sid. revolut’n, 27 7 43 12.63 27 7 43 12.12 27 7 43 12.1} 27 +7 43 11.42 
Synod. rev., . 29 12 44 2.80 29 12 44 2.28 29 12 44 3.3 29 12 44 2.89 
Rev. of apsis, | 3,232 2 14 53.43] 3,232 17 37 5.98] 3,232 9 52 13.6| 3,232 13 48 29.64 
“ node, | 6,794 9 35 45.40| 6,792 6 5 41.88] 6,799 23 18 39.4 | 6,798 6 41 45.60 




















As a contrast to this exact knowledge, it may be mentioned that the positions of twenty-eight 
fixed stars are given, but eight of them have errors of over three degrees either in latitude or 
in longitude. We mention again, as characteristic of the system, that the nodes and apsides cf 
all the planets are made to revolve, but with so slow a motion withal that even with the best 
modern instruments, it could not in some cases be detected in hundreds of years. We com- 
mend the note on pp. 26 — 28 to the attention of the curious. 

This mixture of exact knowledge, gross error, and arbitrary assumption suggests the conclu- 
sion, which the arguments of Prof. WHITNEY prove, that the science of the Hindus was derived 
from the Greeks, being worked over by the borrowers to suit their fanciful mythology and chro- 
nology, and to serve as a book of rules for the astrologers and for the calculation of eclipses. 

The origin of the Hindu division of the zodiac into twenty-seven or twenty-eight parts, and 
its connection with the Chinese zodiac and the Arabic lunar mansions is very fully discussed, 
and illustrated by a stellar map, and much light is thrown on this obscure subject. 

The amount of the knowledge of the Hindus in arithmetic, geometry, and trigonometry are 
indicated by this treatise. The decimal notation and the sine of an are were known. Angles 
are not mentioned in the treatise. A love of calculation is quite prominent. Mlultiplications 
and divisions, where the numbers have ten or twelve figures each, are quite frequent. Almost 
the only geometrical knowledge involved in the rules is that of the forty-seventh problem of 
Euclid and that of the proportionality of the sides of similar right-angled triangles. Of these, 
however, they make constant and dexterous use, solving, in fact, all ordinary cases of plane and 
spherical trigonometry. 

The notes are quite full, being designed to satisfy the wants of two classes, the philologists who 
are not astronomers, and astronomers who are not philologists. We heartily commend this work 
to the attention of those who are interested in the history of astronomy or mathematics. 

There are a great many other treatises of Hindu astronomy, and some of them are of con- 
siderable age. A comparison of these treatises would doubtless serve to show what points are 
peculiar to the Hindu astronomy, and what were borrowed from other systems. We sincerely 
hope that Prof. Watney, who has shown himself so admirably qualified for the task, will place 
science under renewed obligations by undertaking it. 
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EDUCATIONAL CIRCULAR. 


Wos. 48 and 50 Walker Street, New York. 


Our Bate Publications. 


Robinson’s Revised Mathematics. 

In the ProGREssIvE PRAcTICAL ARITHMETIC, lately pub- 
lished, and the ProGresstvE HiGHER ARITHMETIC, which is 
being printed simultaneously with this Journal, Dr. Robinson has 
had the aid of several experienced and successful practical edu- 
cators, who have made adaptation to the schoolroom a prominent 
feature. They will be found unsurpassed in the points which 
constitute solid, reliable, and attractive text-books. The entire 
Mathematical Series has undergone a thorough revision, and their 
execution is in all respects first class. 

Hitchcock's New Geology 
appears as we go to press, entirely new in typography, with 
nearly 300 nev illustrations (408 in all). After 30 editions of his 
previous work, the venerable author, aided by his son, has by 
careful revision, re-writing, and adding, made of this, essentially, 
a new and greatly improved book, for the class room, family, or 
advanced student. Notwithstanding the great expense of the 
work, it is afforded at the same price as the former editions, viz. 


$ 1.25, at retail. [See descriptive page, with specimens of illus- 
trations. } 


Hitchcock’s New Physiology and Anatomy ; 

8d edition, Revised, with nearly 400 engravings from American 
and foreign artists. The first two editions of this work were 
issued under the pressure of extensive immediate demand, by 
Fall schools, without the requisite time for authors’ corrections. 
Since this, after subjecting it to the scrutiny of critics and the 
test of use, the authors have revised and corrected the 8d edition, 
just issued, especially in the portion devoted to Comparative Anat- 
omy, which is so improved and changed as to: require notice by 
the teacher where this and the earlier editions are used in the 
same class. 

In this work are condensed the leading principles and facts in 
such works as Carpenter’s Human Physiology, his Comparative 
Physiology and Anatomy, Hassall’s Microscopic Anatomy, Grif- 
fith and Caters Micrographic Dictionary, Peaslee’s Histology, 
Todd and Bowman’s Physiological Anatomy, Wilson’s Anatomy, 
Draper’s, Dunglison’s, and Dalton’s Physiologies, the works of 
Cuvier, Owen, and Wagner on Comparative Anatomy, also those 





Hooks i 


Wells’s (D. A.) First Principles of Geology, 
225 pages, 12mo; 250 superior engravings. Retail price, 75 cts. 
This work is especially descriptive and industrial, and furnishes 
an elementary outline of Geology,—a brief course of study, 
adapted to the limited time allotted to that branch in most High 
Schools, Academies, etc. [Ready in September.] 


Key to Robinson’s Higher Arithmetic. 


200 pages. Price, 75 cents. [The Arithmetic being just issued, 
the Key will follow in a few weeks.] 


Robinson’s New Geometry and Trigonometry. 

This work has been re-written and enlarged, aided by J. F. 
QuinBy, Professor of Mathematics, Rochester University, and 
other able mathematicians. 8vo. 420 pages. Price, $1.50. 
[Ready in September.] 

Bryant and Stratton’s Primary or Common School 
Book-keeping. 

200 pages. A clear and attractive class-book for beginners. 

[Ready Nov. 1.] 





of Agassiz, Van der Hoeven, Siebold, etc. 
and reviews. } 


Fasquelle’s French Course. 
Revised, corrected, and issued from new electrotype plates, 
July, 1860, after some seventy editions from the previous plates, 
and used with increasing satisfaction throughout the Union. 


Sanders’s New Illustrated Readers. 


The Primer, First, Second, Third, and Fourth Readers have 
new and elegant illustrations, and the whole series is carefully 
revised and improved. The ANALYsIS OF ENGLISH WorDs 
(based on Dr. McElligott’s Analytical Manual), a Primary 
SPELLER, a set of ALPHABET CARDs, and a beautiful series of 
Cuarts, printed in colors for the walls of the schoolroom, are 
among the recent additions to the Series. 


Ivison, Phinney, & Co.’s School Records. 
This Series of requisites for the School Teacher, lately com- 


u 
pleted, will be r He | most convenient, if not indispensable, to a 
well-ordered schoolroom. 


[See commendations 


Spencerian Penmanship. 

Newly and beautifully engraved from sTEEL PLATES, in fac- 
simile of the author’s hand, who is the oldest and most popular 
professor of Penmanship in the Union. School Series complete 
in 5 Nos.; Business Series in 2 Nos.; and Ladies’ Penmanship in 
2 Nos. Compendium of Spencerian Penmanship, Ornamental, 
etc., etc., 1 volume of 60 pages. 


Bryant and Stratton’s High School Book-keeping, 
beautifully printed in colors. Retail price, $1.75. The Primary 
and the Counting-house Book-keeping, by the same authors, are 
in press. 


Colton’s School Atlas, 


containing over 100 new and very superior steel-plate Maps, 
Profiles, and Plans, on uniform scales. Retail price $1.20. De- 
signed to accompany Colton’s American School Geography, in 

ress. The Atlas alone is also very valuable for families or 
individuals and for reference. 





n Press. 


| Robinson’s Analytical Geometry and Conic Sections. 


Revised and improved. 8vo. Price, $1.50. [Jn preparation.] 
Bryant and Stratton’s Counting-house Book-keeping. 

850 pages 8vo, including the High School Book-keeping (which 

is o— published), due reference to the various departments of 

Industry, Joint-Stock Companies, Importing and Jobbing busi- 


ness, etc., etc. Elegantly printed in colors. [May be expected 
in December.} . i 


Parley’s Universal History, 
revised and improved and continued to the present time, by the 
. author and his son F. B. Goopricn, Esq., an entirely new and 
beautifully illustrated edition. [Ready January, 1861.] 


Colton’s American School Geography, 
(to accompany CoLTon’s elegant Scnoot ATLAs, just pub- 
lished). This work has long been in careful preparation, no time 
or pains being spared to insure its excellence in all respects, that 
it may fitly complete the superior and widely known Co.ton’'s 
GEOGRAPHICAL SERIEs, for which it is prepared. The time of 
its completion will be duly announced. 

















JUST PUBLISHED. 


HITCHCOCK’S ANATOMY AND PHYSIOLOGY, 


For Colleges, Academies, and Schools. 


By Pres. HITCHCOCK, D.D., LL.D., of Amherst College, Author of “ Geology,” etc., and 
EDWARD HITCHCOCK, Jr., M.D., of Williston Seminary. 


THIRD EDITION, REVISED. Illustrated by nearly 400 engravings. 441 pages. Retail price, $1.00. 


— 


Tus work, which has been in preparation for two years past, is now ready. President HircHcock is an eminent and successful 
author of scientific works, a naturalist widely known for his attainments, and has been a distinguished educator for more than forty years. 
His son has for ten years past been engaged in the work of teaching. The authors have availed themselves of the labors of the most eminent 
Physiologists, American and foreign, and they give a condensed but clear exhibition of the leading principles and facts which are detailed 
in such works as Carpenter's Human Physiology, his Comparative Physiology, Hassall’s Microscopic Anatomy, Griffith and Henfrey’s 
Micrographic Dictionary, Peaslee’s Histology, Todd and Bowman’s Physiological Anatomy, Wilson’s Anatomy, Draper's, Dunglison’s, and 
Dalton’s Physiologies, and the works of Cuvier, Owen, and Wagner on Comparative Anatomy, also those of Agassiz, Van der Hoeven, 
Sieboldt, etc. The m1LLusTRATIONS of the volume are unusually full, were executed by superior artists, French and German, as well as 
English and American; and their first cost was not less than $4,000. It is believed that no school-book yet issued has surpassed this in 
the value of its illustrations. 

Considerable attention has also been given to the important subjects of Hygiene and Gymnastics the latter is illustrated with 
diagrams designed to facilitate the practical use of these means of healthful and pleasant exercise in schools and families. Ventilation, 
bathing, and other personal habits bearing upon the preservation of health, and many other subjects of practical usefulness, as well as 
scientific interest, are also fully discussed and illustrated. 

*,* Teachers will notice this Third edition has been carefully revised and improved, especially in the part upon Comparative Anatomy. 











TESTIMONIALS AND NOTICES. 

From the N. W. CHRISTIAN ADVOCATE, Feb 8, 1860 : —‘‘ This book From the NATIONAL QUARTERLY REVIEW for June, 1860: — “ The 
is worthy a place in every School in our country, and students and professional | work embraces all that is valuable in the best treatises extant on the same 
men who desire a hand-book of physiology and anatomy will do well to | subject, including those of Wilson, Draper, Carpenter, Todd, and Bowman, 
keep it within reach.”’ | ete. It is more copiously po gee than me similar a with oa 

‘ 7 - _ | we are acquainted ,— many of the engravings being original, the rest selecte 
ae Beh ogni igre yo eee Bo ban atts hte | from the best similar works published in Europe and America. ... +. We are 
as the very best work of its grade hitherto published in this country. The work much mistaken in our estimate of Hitchcock’s ‘ Anatomy and Physiology, 
is issued by the well-known firm of pa Phinney, & Co., of New York, | if it does not become a general favorite in the family circle as well as in the 

bs ’ ey Ile ¥ 

who at present take the lead of all American publishers in the school-book | school-room. : 
department, and forms a part of their very popular and excellent educa- | From the WATER CURE JOURNAL for May, 1860, edited by R. T. 
tional series.”? | TRALL, M. D., author of the Hydropathic ea Rak ap etc. : — “ Of the 

re .__ | numerous works on Anatomy and Physiology designed for the use of schools 
“ fond poe Boy same, Be opts soe eT rane tony d | the work before us is much the most elaborate and complete. We are gratified 
am free to say that it pleases me better as a tert-book on those sciences than any | to notice also that the subject of Hygiene, which may be said to be the chief 
work now before the public. In the departments of Microscopic and Com- | US® and application of a knowledge of both Anatomy and Physiology, has 
parative Anatomy, and the religious applications of these sciences, it is received more attention than is usually bestowed upon it in similar works.” 
specially worthy the attention of all teachers who would keep up with From W. D. WiLson, D.D., Trinity Professor of Christian Ethics, 
the times.”’ Logic, Intellectual Philosophy, and History, Hobart Free College, Geneva, 

From the CHICAGO DAILY Times, February 6, 1860: —“ The best work N. Y., April 26, 1860:— I have looked through Hitchcock’s ‘ Physiology’ 

® 8, Febru: q i— , 


A : - : | and read most of it. I consider it much superior to anything that had before 
- oe reas piece Q ae aes amgeen ype on ~~ sigue | appeared as a text-book for schools and colleges, and as a manual for general refer- 
rom the N. W. HOME JOURNAL, January 28, :— ‘In the pub- 


lication of this truly excellent work our educational horizon is lighted up as | 
by the rising of a sun. The work, as a whole, is the best of the kind that it | 
has been our fortune to examine. Its clearness and perfection of detail, and 


with whom physiology has been made a special study. In its clearness and 
accuracy of statement, and in the good sense with which the book has in- 
| corporated the latest attainments of that most important science, and espe- 





its freedom from jaw-cracking technicalities, will make it a favorite in our 
schools.” 

From the OTSEGO (N. Y.) REPUBLICAN AND DEMOCRAT, March 17, 
1860 : — ** This book, just from the useful press of Ivison, Phinney, & Co., 
is one of the best of their publications. It is not only eminently fitted for 
schools, but an interesting and instructive book for home reading. As an 
elementary book it is exhaustive,” 


From D. FRANKLIN WELLS, A.B., Principal of the State University of 


Iowa, March 10, 1860:— ‘I have examined ‘ Hitchcock’s Anatomy and | 


Physiology ’ with much interest. The selection of matter is admirable, — 
its arrangement in topics will greatly aid the student, and facilitate reference. 
In fulness of illustration it is superior to every elementary work with which 1 
am acquainted, Its success as a text-book is certain.” 

From the ILLINOIS TEACHER, the State Educational Journal, February 
1860 : —** Speaking with the advantage of a professional knowledge of the 
subject, we say that we recommend the book very strongly. This branch of 
study is important, more important than a large share of what is actually 
studied in our grammar and high schools; the book is excellent, and its 
price is low. What more need we say? If you will but get the book, it 
will commend itself to you.”’ 


| cially in the generalization of the whole subject by the constant reference to 
the anatomy and physiology of other parts of the animal kingdom besides 
man, the work far surpasses any other that I have ever seen. It will have, I 
cannot doubt, as it deserves, a very extensive sale and use ; and it seems to 
me to deserve to take the precedence of all others, and to supersede those in 
| general use.”? 


From the N. Y. EVENING Post, April 16, 1860: —** This work supplies 
a desideratum long felt by the instructors in our higher schools. There has 
been no work so well adapted as this to the wants of advanced students, 
who need more than is found in the ordinary text-books, yet who have not 
time to master the complete professional works of the medical schools. To 
all readers it is a valuable, we might say indispensable, work of reference.” 
Several STATE EDUCATIONAL JOURNALS, SUPERINTENDENTS OF 
PUBLIC INSTRUCTION, and eminent PROFESSORS OF NATURAL ScI- 
ENCES, and others, have also commended this work, for whose notices we 
have no room. 
| The State Normal School of Massachusetts, at Westfield, has just adopted 
it, also the East Greenwich Conference Seminary, and many others are daily 
following their example, some of which will be found in our descriptive 
| Catalogue. 
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and satisfactorily used. 


NEW YORK. 
The Hon. V. M. Rice, late Su 
indorsement of Sanders’s Series, ‘Thomson's Arithmetics, and Will- 
son’s Histories. Mr. Rice writes: “ During my official and private 
connection with the schools of this State I was necessarily made 
acquainted, to a considerable extent, with the principal text-books 
used in them, especially with those employed in primary instruc- 
tion; and, after such an examination of them as my duties would 
permit, I became convinced of the real excellence, as a whole, of 
those works known as the ‘American Educational Series,’ pub- 
lished by Ivison & Putnney, New York. I have particular ref- 
erence here to Sanders’s New Speller and Readers, Thomson’s Re- 
vised Arithmetics, and Willson’s Histories. That they are eminently 
progressive, and judiciously graduated to the capacities of the 
different classes of pupils, and that the Readers and Histories are 
of a high order of literary merit, and unexceptionable in their 
moral influence, seems to be the unanimous opinion of our ablest 
educators throughout the Union, who have examined them.” 
This recommendation has not been changed, or superseded by 
the present Superintendent, and the books are now, as then, the 
leading books throughout the State. 


ILLINOIS. 


The Hon. N. W. Epwarps, Superintendent of Public Instruc- 
tion for Illinois, after a long examination, selected, as a uniform 
Series for the schools of that State, Sanders’s entire Series of New 
Readers ; Willson’s Series of Histories ; McElligott’s Orthographical 
Series, and Hitchcock's Geology. 

Tue Boarp oF Epvucartion, with whom the designation of 
text-books now rests, have since formally re-adopted the above 
books, and added to them Wells’s School Grammar and Wells’s 
Science of Common Things. They are now in use in the State 
Normal University. 

The above books, and Thomson’s Arithmetics, are still the lead- 
ing school-books in Illinois. 


MICHIGAN. 


The Hon. J. M. Grecory, Superintendent of Public Instruc- 
tion for the State of Michigan, OFFICIALLY RECOMMENDS San- 
ders’s First, Second, Third, Fourth, Fifth, and Young Ladies’ Reader, 
and Elocutionary Chart, and says: “ Sanders’s Readers are gener- 
ally used in this State, and are excellent books.” 

Mr. Grecory also OFFICIALLY RECOMMENDS Willson’s History 
of the United States, Willson’s Outlines of General History, Robinson's 
Mathematics, Wells’s Philosophy, Wells’s Science of Common Things, 
Fasquelle’s Juvenile Course, Faudies French Course, and Series of 
French Readers, and Sill’s Synthesis. 

The Hon. Ira Maruew, late Superintendent, says: “ Taken 
together as a whole, I regard Day § Thomson’s Series of Arithme- 
tics the best I have ever seen. I shall recommend their introduction; ” 
and in his Report to the Legislature he recommends Wells’s School 
Grammar “as the best adapted to meet the wants of the public 
schools of that State.” 

Mr. MayHew’s recommendation of Thomson’s Arithmetics was 
recently emphatically repeated, after many years’ use and com- 
os with others. In his latest list, of August, 1859, Mr. 

AYHEW recommends Sanders’s Readers, New Speller and Chart, 
Wiillson’s Histories, Robinson’s Algebra, Thomson’s Algebra, Wells’s 
Philosophy, Wells's Common Things, Gray’s Botanies, Schuster’s 
Drawing Books and Cards, Bradbury’s Singing Bird, and the School 
Singer, McElligott’s Analysis, Sill’s Synthesis, Fasquelle’s French 





| 


| 


erintendent, gave his cordial | 


0S The following embraces nearly every State where any official recommendation or selection has been made, but Superin- 
tendents of other States have expressed their strong approval, while declining for the present to publish any official recommendation. 
In several States, also, where there is as yet no officially organized educational authority, the books of this Series are most largely 


NEW HAMPSHIRE. 


The Hon. JonatHan Tenney, Secretary Board of Education 
of New Hampshire, recommends Robinson's Algebra and Geometry. 


VERMONT. 


Tue Boarp or Epvucation recommend Wells’s English 


Grammar. 
RHODE ISLAND. 


The Hon. Rospert Attyn, late Commissioner of Public 
Schools for the State of Rhode Island, recommends Colton’s Geog- 
raphies and Woodbury’s German Method. 


OHIO. 


The Hon. Anson Smytu, Superintendent of Public Instruction, 
Ohio, writes, January 30, 1857: “I am so well acquainted with 
your Sanders’s Readers and Wiilson’s Histories, that I believe them 
among the very best of all our school-books.” “ With the 
Spencerian System of Penmanship I am greatly pleased. As a 
means of instruction in the art of writing it is, in my estimation, 
without an equal. I cheerfully recommend it to the consideration 
of Boards of Education and Teachers, and I should be glad to 
see this system introduced into all the schools of Ohio.” 


NEW JERSEY. 


The Hon. J. B. Tuompson, late State Agent of Publi¢ Schools 
in New Jersey, has recommended Sanders's Readers and Thomson's 
Arithmetics. These books have long maintained the largest place 
in the schools of New Jersey. 


PENNSYLVANIA. 


The Hon. H. C. Hickox, Superintendent of Public Instruc- 
tion, Pennsylvania, recommends Wells’s Philosophy, Chemistry, and 
Science of Common Things. 

Hon. JamMES Potiock, Ex-Governor of Pennsylvania, strongly 
recommends Wells’s Philosophy, Chemistry, and Science of Common 
Things. 

Sanders’s Readers are the officially recommended books in the 
city and county of Philadelphia, and in a large portion of the 
State generally, and are constantly gaining. 


WISCONSIN. 


The Hon. Lyman C. Draper, late Superintendent of Public 
Instruction, Wisconsin, officially recommended McEliligott’s Ana- 
lyzer, Willson’s Outline of General History, Gray’s Botany, Kiddle’s 
Meat of Astronomy, Hitchcock's Geology, Bradbury’s Young Melo- 
dist, Bradbury's School Singer. Mr. Draper, adds, in a note after 
the list of text-books recommended : “ Since the publication of the 
preceding list, Robinson’s Mathematical Series have been examined, 
and found worthy of being recommended as useful text-books.” 

S. A. Bean, A.M., Regent of the State Normal School, Wis- 
consin: “ Recommends Kobinson’s Series of Mathematics as the 
best yet published.” 

The Hon. A. ConstanTINE Barry, the previous Superin- 
tendent, after full examination, adopted and recommended for the 
schools of that State, Sanders’s entire Series of Readers, Thomson’s 
entire Series of Arithmetics, McElligott’s Series, and Hitchcock’s 
| Geology. Sanders’s Readers and Speller, Thomson's Arithmetics, 
| and Willson’s Histories, are in satisfactory use in a majority of the 
‘ schools of Wisconsin. 
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IOWA. 


The Hon. James Eaps, late Superintendent of Public Instruc- 
tion, Iowa, officially recommended Colton’s ¢ Fitch’s Series of 
Geographies. 

The Hon. Toomas H. Benton, Jr., late Secretary of Board 
of Education, Iowa, says: “I have just completed the examina- 
tion of Sunders’s New Series of School Readers, and give them my 
unqualified approbation.” 

Hon. O. Favitie, Lieutenant-Governor, and Chairman of 
Board of Education, Iowa, Woodbury’s German Method. 

The Iowa State Boarp or Epvucarion, officially adopted, 
December, 1859, for general use in the Public and higher schools 
of the State, after a full examination of the various books in gen- 
eral use, Sanders’s New Series of Readers, Spencerian System of 
Penmanship, Willson’s Series of Histories, Bradbury's School Music 
Books, Wells’s (D..A.) Philosophy and Chemistry, Robinson’s Higher 
Mathematics, Hitchcock’s Geology. 


INDIANA. 


The Hon. Wiiuram C. LarraBes, late Superintendent of 
Public Instruction, Indiana, says: ‘I have examined with much 
satisfaction Professor Robinson’s Series of Mathematical and Astro- 
nomical Books. His Elementary Algebra is decidedly the best I 
have ever examined. It is just the book for beginners. His clear 
and full explanations will save the teacher from many repetitions 
of verbal instructions. The University Algebra is remarkable for 
its perspicuity, and exceedingly valuable for its copious selection 
of problems. The book is sufficiently extensive in its range of 
subjects for all purposes of college instruction. The Geometry is 
clear in its demonstrations, and fruitful in its practical results.” 


KENTUCKY. 


The Rev. Jonn D. Matruews, D.D., Superintendent of Pub- 
lic Instruction, Kentucky, officially recommended Colton § Fitch’s 
Geographies in the schools of that State. 





MENNESOTA. 


The Hon. Witt1am .Sprice Hatt, late Superintendent of 
Common Schools for Minnesota, recommended Sanders’s entire 
Series of Readers. 

Hon. E..D. NEI11, the present Superintendent, has just recom- 
mended Sanders’s New Readers, Speller, etc., and Willson’s Histories. 

Sanders’s Readers, Robinson’s Arithmetics, and Willson’s Histories, 
are standards here. 


KANSAS. 


The Hon. J. H. Norewareg, late Superintendent of Public In- 
struction of the Territory of Kansas, in connection with the Boarp 
or Epucartion, officially recommended Sanders’s Series of Read- 
ers, and Willson’s School Histories. 

The Hon. S. W. Greer, the present Superintendent, has also 
recommended Sanders’s New Readers and Spellers, Willson’s His- 
tories, Colton & Fitch’s Geographies, Wells’s Chemistry, McElligott’s 
Analysis, Gray’s Botanies, Hitchcock’s Geology, etc. 


NEBRASKA. 


The Hon. Jonn H. Kettom, Superintendent of Public Instrue- 
tion, Nebraska, officially recommends Sanders’s New Series of 
Readers, McElligott’s Orthographival Series, Willson’s Historical 
Series, Gray's Botanies, Wells's Grammar, and Hitchcock’s Geology. 


In New York, Poivapetrnia, and other principal cities, 
where the greatest attention is given to the selection of text-books, 
Sanders’s Readers have been adopted, and are the leading books. 


The American Epvucationat Series is also largely repre- 
sented in the principal Normat Scuoo ;s in various parts of the 
Union. 


(> Several important Recommendations are omitted here, for 
want of space. 


BRYANT & STRATTON’S BOOK-KEEPING. 


IN THREE 


1. Primary or Common School Edition. 


Expressly arranged for beginners in the Science, and so prepared 
as to divest the study of Accounts of that irksomeness which is so 
surely the result of inaptness in a text-book. This book will con- 
tain some 200 pages, and embrace both Double and Single Entry, 
with not less than ten separate sets, illustrating different depart- 
ments of business, and giving examples of the best forms in use. 
To render this edition worthy the confidence of the public, and 
particularly of teachers, the authors have consulted largely with 
teachers and others familiar with the characteristics of text-books 
already claiming patronage in this department, and have thank- 
fully availed themselves of suggestions thus obtained, in avoiding 
the objectionable features of other works, and substituting others 
more in keeping with the times, and which experience has shown 
to be essential. 


2. High School Edition. 


This Book is already before the public, and can be had at the 
principal Booksellers throughout the country. It contains 216 
pages, and is most beautifully printed (in colors), on clean white 
paper, presenting one of the finest specimens of typographical 
art in the country. This book is a thorough exposition of the 
Science of Accounts; treating the various departments of the 


Published by 


BOOKS, 





Viz.: 


subject with a philosophical clearness and efficiency which must 
be apparent to any intelligent reader. We do not think it too 
much to say, that in no other work on this subject will be found 
that logical sequence and satisfactory arrangement of propositions 
and illustrations, which are the chief characteristics of this. The 
Book contains thirteen separate sets, embracing Single and Double 
Entry, as applied to the various forms in use among business men, 
and has the advantage of being eminently practical. 


3. Counting-House Edition. 


This will be an enlargement of the High School edition, con- 
taining not less than 350 pages, and will embrace a complete 
exposition of the special departments of industry, including Joint- 
Stock Companies, Importing, and Jobbing business, etc. 

In short, the publishers have no hesitancy in announcing that 
their high expectations in engaging Messrs. Bryant & STRATTON 
to prepare for them text-books in this department of science. have 
been more than realized in these substantial evidences of their 
thorough mastery of the subject which has been for so many years 
their speciality; and they have spared no expense in bringing the 
works before the public in the best possible shape. 

The High School Book-Keeping is now ready; 
the Primary may be expected in October; and the Count- 
ing-House work, a few weeks later. 


IVISON, PHINNEY, & CO., 
NEW YORK. 




















A. 8. BARNES & BURR'S CIRCULAR 
Go Ceachers and Professors. 





New York, June 6, 1860. 
Havin just issued Professor Dayies’s new work, entitled ELEMENTS OF ANALYT- 
ICAL GEOMETRY, AND OF THE DIFFERENTIAL AND INTEGRAL CALCULUS, one 
volume, we propose to send you a copy, post-paid, for examination, on receipt of 
ONE DOLLAR, it being one half the retail price. 
Very truly, your obedient servants, 


A. 8. BARNES & BURR, 


51and 53 John Street. 


P.§S. We would add, that should you desire to examine any of our late Text- 
Books, or any of the Text-Books belonging to the “ National Series,” with refer- 
ence to their introduction .into your institution, we will take pleasure in sending a 
single copy of each for that purpose, at one half the retail prices, post-paid. 





eee 


New Text-Books Recently Published. 


Boyd's English Composition and Rhetoric. .~ . $0.80 | Woods's First Part of Class-Book of mei 
Davies's New Elementary Algebra, . . . ~ 0.75 | Bmmons’s. Manual of Geology. , 
Davies's University Algebra. 2. 2 2 we ODL 25 | Chadbourne’s Lectures on Natural History. . 
Brooks’s Casar’s Commentaries (illustrated). . 1.25 | Carl's First Book of Natural ee 
Peck’s Ganot’s Popular Physics, 


Do you own a Copy of 


DAVIES AND PECK’S MATHEMATICAL DICTIONARY? 
This Book contains Definitions of all Mathematical Terms. 


THE CAPITAL COLLEGE. 


ees 


BRYANT, STRATTON, CALKINS, AND CLARK’S 


Albany Mercantile Gollege, 


446 and 448 Broadway, Albany, N. Y. 





One of the associated Colleges located at Albany, New York, Philadelphia, Buf- 
falo, Cleveland, Detroit, Chicago, and St. Louis. A Scholarship admits the holder to 
any of the schools, as his interest or inclination may dictate. 

These Colleges have acquired a NATIONAL REPUTATION, and their facilities and 
success are without a parallel, as the thousands who annually attend them will testify. 

Catalogue and Circular, with specimens of Spencerian Penmanship, will be for- 
warded without charge, to any address, on application to 


BRYANT, STRATTON, & CO., 
ALBANY, N. Y. 


























EDWARD €: KELLEY, 
PRACTICAL CHEMIST, 


PROFESSOR OF CHEMISTRY, GEOLOGY, AND MINERALOGY. 


Importer and Manufacturer of all kinds of 


| Chemical my Dhilosopbical Apparatus, 


AND PURE CHEMICALS. 
CABINETS OF MINERALS FOR SALE, 


AT THE OLD STAND, 116 JOHN STREET, NEW YORK. 
ESTABLISHED IN 1846. 


ic vamed s Illustrated Catalogue, containing over 300 cuts, will be sent by mail, on application. 


BRYANT, STRATTON, & PACKARD’S 
New pork City Mercantile College, 


18 AND 19 COOPER INSTITUTE. 


Tus Institution is one of eight, forming the “ National Chain of Mercantile Colleges,” and 
located in the principal commercial cities reac *hing from the seaboard to the valley of ‘the Mis- 
sissippi, viz : — 


Aeto Pork, Philadelphia, Albany, Buffalo, Cleveland, Detroit, Chicago, & St. Louis. 


The facilities afforded in these Colleges for a thorough commercial education cannot be ex- 
celled in the country; and the position which they hold in the community renders a diploma 
which they may issue the best guaranty which a young man can offer of thorough accountantship. 

A scholarship issued at one point is good for an indefinite period at all. 

The system of Writing taught at all these Colleges is the pure “ Spence erian,” which is ac- 
knowledged by all business men and men of taste as the oly practical system in use. The 
teachers at the various points are men of marked ability in their several departments, and the 
system of instruction is, in all respects, up to the demand of the times. 

The following testimonial we select from hundreds of similar purport : — 





** COOPER INSTITUTE, New York, Nov. 30, 1859. 
“TO WHOM IT MAY CONCERN : — 

‘Tt affords me pleasure to state that Messrs. Bryant, Stratton, and Packard have, for a year past, had in operation a 
branch of Bryant, Stratton, & Co.’s Chain of National Mercantile Colleges, in the Cooper Institute, and that it has 
been eminently successful, and promises to be an important adjunct to the educational interests of the City of New York, 
and the country at large. I have found these gentlemen honorable and straightforward in their dealings, and am fully 
persuaded that they are thoroughly imbued with a sense of the importance of their protession. ‘That this is the prevail- 
ing sentiment is evident from the class of patronage which they have received, and are receiving, at this point. They 
have now a large class in attendance, including the sons of some of our most prominent merchants and professional 
men, and I have no doubt of their ability to sustain themselves in their present high reputation, and to fulfil any reason- 
able anticipations of success in their enterprise of establishing Mercantile Colleges in the important commercial cities 
of the Union. Messrs. Bryant, Stratton, & Packard are worthy the sympathy and co-operation of all good men. 

* Respectfully, 
“ PETER COOPER. 


“DANIEL F. TIEMANN, 
WILSON G. HUNT, 
GEO. K. CHASE & co., Bankers.” 


** We fully concur in the above statement : 


> For particulars, as to terms and facilities, address as below, for Catalogue and Circular. 


BRYANT, STRATTON, & PACKARD, 
leer eee res New York. 























